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CEMENTATION OF IRON AND STEEL

In his new experiments Margueritte found a further proof against the
hypothesis of Fremy on the function of nitrogen in the process of cementation.

To the two notes just cited Margueritte added a third,1 in which, on the
basis of the data from his own researches and those of other experimenters,
he formulates his theory of cementation in the following phrase: "Iron
combines with carbon and is transformed into steel by contact or cementation,
and also by the decomposition of a' carburetted gas; these two causes of
carburization are present and act simultaneously in the cementation box.77

1 shall have occasion later to again refer to the correctness of these words.
Margueritte ends his third Memoir by explicitly showing again that his

experiments constitute a new demonstration of the lack of foundation of
Fremy's theory and summarizes his views on the nature of steel, deducing
them from his investigations on cementation, in a few sentences which merit
being quoted in full as epitomizing, in advance, our present ideas on this
question:

"The truth is that no one can to-day prove that steel is exclusively a
nitro-carbide rather than a phospho-carbide, a chromo-carbide, a silico-car-
bide, a mangano-carbide, a titano-carbide, a tungsto-carbide of iron, etc.
But among these classes of steel, so numerous and of such varying quality,
it is the typical steel, thsferro-carbide steel, which is formed and disappears to-
gether with the carbon, and which generates the other steels, changing under
the influence of all the metalloids or the metals which can combine with it."

Meanwhile, before the third note of Margueritte had been read before
the Academy of Sciences, Caron had presented to the same Academy2 a
communication in which he reports some new experiments intended
to show how pure carbon monoxide does not cement iron at a bright red heat,
while at a lower temperature (not high enough to soften glass) it decomposes,
passing, in contact with iron, into carbon dioxide and carbon. Granting
this, according to Caron, the cementation (always slight) observed by Mar-
gueritte was not produced during the heating at redness of the iron in a current
of carbon monoxide but only during the brief period in which, during the
cooling of the apparatus, the temperature of the system had passed through
. the interval in which the decomposition of the carbon monoxide can take
place. From all this Caron concludes that, while it must be recognized that
carbon monoxide, under special conditions of temperature, can carburize
iron, it is necessary to maintain that this can take no part in industrial proc-
esses of cementation, which are carried out at a high temperature.

As to the fact that the carbon monoxide issuing from Margueritte's
apparatus always contained carbon dioxide, even during the whole period of
heating at redness, Carbon explains it by assuming that the carbon monoxide
used by Margueritte had not been purified with sufficient care.

1 Comptes RenduSj LIX, p. 376.

2 Comptes Rendus, LIX p. 333.